Photoinduced Betaine Generation for the Efficient Photothermal Energy Conversion.
The conversion of solar energy to thermal, chemical, or electrical energy attracts great attention in chemistry and physics. There has been a considerable effort for the efficient extraction of photons throughout the entire solar spectrum. In this study, we efficiently harvest light energy using a long-lived photogenerated betaine from an acridinium-based electron donor-acceptor dyad. The photothermal energy conversion efficiency of the dyad is significantly enhanced by the simultaneous illumination of blue (420-440 nm) and yellow (>480 nm) lights, which is when compared with the sum of independent blue and yellow light illuminations. The enhanced photothermal effect is due to the photogenerated betaine, which absorbs longer wavelength light than the dyad, making the dyad-betaine combination promising for efficient photothermal energy conversion. The mechanisms of betaine generation and energy conversion are discussed based on steady-state and transient spectral measurements.